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METHOD FOR MANAGING EXTENDED
NEIGHBOR CELLS OF MOBILE TERMINAL

PRIORITY

This application claims priority to an application entitled
“Method for Managing Extended Neighbor Cells of Mobile

lerminal” filed 1n the Korean Industrial Property Oflice on
May 10, 2003 and assigned Serial No. 2003-29649, the

contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a method for reducing
power consumption of a battery of a mobile terminal, and
more particularly to a method for managing extended neigh-
bor cells of a mobile terminal designed to save power of a
battery as well as search time at a visited location.

2. Description of the Related Art

According to the GSM (Global System for Mobile com-
munication) specification, each mobile terminal performs
cell management using information on BCCH (broadcast
control channel) allocation lists (heremaiter, called “BA
lists’), which are included in system information 2 (2Zbis and
2ter) recerved 1n an 1dle mode by the mobile terminal and
system 1nformation 5 (5bis and 5ter) recerved 1n a dedicated
mode by the mobile terminal, both of which belong to
various system information relayed through BCCHs 1n an
RPLMN (registered public land mobile network) to which a
serving cell belongs. The serving cell 1s that cell to which the
mobile terminal 1s currently assigned. Each BCCH, as a
channel for transmitting various system parameters, trans-
mits various information on a frequency, such as an operator,
an 1dentifier, cell location, or cell location variation.

The system information 2 1s a neighbor cell description
which 1s used 1n an 1dle mode of the mobile terminal. The
neighbor cell description represents BCCH frequencies used
in the cells neighboring a serving cell that the mobile
terminal 1s assigned to. For this reason, the neighbor cell
description 1s called the BA list.

The conventional cell management 1s divided into infor-
mation collection for performing cell reselection 1n the idle
mode of the mobile terminal, and neighbor cell management
for performing hand-over i1n the dedicated mode of the
mobile terminal. This neighbor cell management becomes
still more 1mportant, as a general packet radio service
(hereinatter, referred to as “GPRS”) 1s introduced. Thus,
reselection by the network has been introduced, as well as
automatic cell reselection by the mobile terminal.

According to the GSM specification, variation from the
present GSM to a third generation GSM (3GSM) allows less
complicated conditions that the mobile terminal can deter-
mine a home PLMN (HPLMN) when within a wvisited
PLMN (VPLMN).

The time for rescanning the HPLMN may be previously
stored at a subscriber interface module (SIM) or newly
provided by an over-the-air technique, 1n which the time has
an 1nterval of 6 minutes and a basic value of 30 minutes,
which 1s also gradually reduced to the minimum value of 6
minutes. There are increasing service providers, who make
use of 6 minutes as the basic value.

To rescan the HPLMN, a mobile terminal must measure
the electronic power of the frequencies received from its

vicinities and find the frequency satistying the conditions
required by the GSM 03.22 specification. In this case, to
search and find frequencies for either the HPLMN or SIM
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2

preferred PLMN with respect to new frequencies of a
varying field requires great amounts of battery power, as
well as considerable amounts of time.

Considering that different common carriers do not share a
frequency band with each other within the same area, there
1s a problem in that attempts for frequent measurement of
clectric power and for the resulting synchromization of many
frequencies brings about unnecessary consumption of bat-
tery power. For instance, at their worst, there 1s a possibility
to be 1n the face of a circumstance in which electric power
of peripheral frequencies must be measured at an 1nterval of
6 minutes.

SUMMARY OF THE INVENTION

Accordingly, the present invention solves the above-
mentioned problems occurring in the prior art, and an object
of the present invention 1s to provide a method for managing
extended neighbor cells of a mobile terminal, which 1is
designed to save battery power and decrease search time at
a visited location.

In order to accomplish these objects, there 1s provided a
method for managing extended neighbor cells of a mobile
terminal, comprising the steps of: a) performing initial
power measurement when the mobile terminal 1s turned on;
b) detecting and storing information on carrier lists of
BCCH (Broadcast Control Channel) of a different PLMN
(Public Land Mobile Network) from first power lists
obtained through the initial power measurement, and enter-
ing an idle mode; ¢) determining, after starting HPLMN
(Home Public Land Mobile Network) rescan timer in the
idle mode, if the HPLMN rescan timer 1s terminated; d)
restarting the HPLMN rescan timer to perform first power
measurement when 1t 1s determined that the HPLMN rescan
timer 1s terminated; ¢) detecting and synchronizing frequen-
cies excluding information on present holding carrier lists of
BCCH of the different PLMN from second power lists
obtained through the first power measurement performed
aiter the HPLMN rescan timer 1s restarted; 1) determining 1f
swappable PLMNs are present, from signals of the synchro-
nized frequencies; g) determining 11 the swappable PLMNs
are HPLMNs after swapping PLMNs when the swappable
PLMNs are present, and returning to the step d) when the
swappable PLMNs are not present; and h) stopping the
HPLMN rescan timer when the swappable PLMNSs are the
HPLMNSs, and returning to the step d) when the swappable
PLMNs are not the HPLMNs.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present mvention will be more apparent from the fol-
lowing detailed description taken in conjunction with the
accompanying drawings, in which:

FIG. 1 shows a schematic construction of PLMN
employed to the present invention; and

FIG. 2 1s a flow chart showing a method for managing
extended neighbor cells of a mobile terminal according to an
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENT

(Ll

Heremafiter, preferred embodiments of the present mnven-
tion will be described in detail with reference to the accom-
panying drawings., It should be noted that similar parts are
given reference numerals and symbols as similar as possible
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throughout the drawings. In the following description,
numerous specific details are set forth, such as a specific
time, etc., to provide a thorough understanding of the present
imnvention. However, 1t will be obvious to those skilled in the
art that the present invention may be practiced without such
specific details. In the description of the present invention,
a detailed description of known functions and configurations
incorporated herein will be omitted when 1t may observe the
subject matter of the present invention.

FIG. 1 shows a schematic construction of PLMN (Public
Land Mobile Network) employed to the present invention.

Reference numeral 20 refers to an RPLMN (Registered
Public Land Mobile Network) to which a serving cell
belongs, and 1n which a mobile terminal 40 1s located.
Reference numeral 30 represents a second PLMN to which
any neighbor cell belongs. Alternatively, reference numeral
30 may represent a VPLMN (Visited Public Land Mobile
Network) to which any one of neighbor cells belongs, in
which movement of a user causes the mobile terminal 40 to
be located.

When the mobile terminal 40 1s powered on, 1t accesses
a PLMN. This access 1s dependant on a priority. For
example, the access may be attempted to HPLMN, SIM

adopted PLMN, -85 dBm or more ficld PLMN, and -85
dBm or less field PLMN 1in that order. Further, when the

mobile terminal 40 1s located at a different cell due to
movement, the access 1s attempted according to the priority
as mentioned above. More specifically, the HPLMN 1n an
idle mode, the SIM adopted PLMN when 1t 1s difhicult to
access to the HPLMN, the -85 dBm or more field PLMN
when 1t 1s difficult to access to the SIM adopted PLMN, and
the —85 dBm or less field PLMN when 1t 1s diflicult to access
to the -85 dBm or more field PLMN.

FIG. 2 1s a flow chart showing a method for managing
extended neighbor cells of a mobile terminal according to an
embodiment of the present invention.

In this embodiment, 1t 1s assumed that when the mobile
terminal 40 1s changed from a power-ofl state into a power-
on state, there 1s no HPLMN to which various cells belong,
which the mobile terminal 40 1s capable of sensing. Further
it 1s assumed that a PLMN selection mode 1s automatic and
national roaming (1.¢. attempting a location update from an
HPLMN to a diflerent PLMN 1n the same area) 1s pre-

formed.

In step a, when the mobile terminal 40 1s powered on, the
mobile terminal 40 carries out “initial power measurement”
(distinguished from “power measurement” preformed in
step g). In step b, the mobile terminal 40 detects and stores
information on BA lists of various PLMNs from the power
list obtained as a result of performing the initial power
measurement. The mobile terminal also collects information
on BA lists related to neighboring (at present, 1n a standby

statec) PLMNs other than the PLMN which the mobile
terminal 1s assigned to.

In step ¢, the mobile terminal 40 enters 1n an 1dle mode.
In this case, a PLMN to which the mobile terminal 1s
assigned 1s determined together with the other PLMN(s)
which the mobile terminal 1s not assigned to. In step d-1, the
mobile terminal 40 checks start conditions of an HPLMN
rescan timer defined by the GSM 03.22 specification. If the
start conditions accord with the specification, the mobile
terminal proceeds to step d-2 and starts the HPLMN rescan
timer. However, 1f the start conditions do not accord with the
specification, the work 1s terminated. Further, since the

mobile terminal 40 scans the HPILLMN of the cell to which
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the mobile terminal 40 1itself belongs 1s defined by the GSM
specification, a time interval can be arbitrarily set by com-
mon carriers.

Until 1t 1s determined that the HPLMN rescan timer starts
in step d-2 and comes to an end in step ¢, a standby state 1s
maintained until a next period starts without performing the
HPLMN rescan as in steps g through m below, because 1t 1s
directly after the initial power measurement has been per-
formed 1n step a, in other words, i1t 1s confirmed that the
HPLMN 1s not present.

In step e, the mobile terminal 40 determines 1f the
HPLMN rescan timer comes to an end. If the HPLMN
rescan timer 1s terminated, the HPLMN rescan timer starts
again 1n step 1. After the HPLMN rescan timer starts again,
a power measurement 1s performed again 1n step g. In step
h, the mobile terminal 40 detects frequencies excluding
information on present holding BA lists of different PLMNs
from the power lists obtamned as a result of the power
management. That 1s, the mobile terminal collects informa-
tion on BA lists of neighboring PLMNs other than the
PLMN to which the mobile terminal 1s assigned. In this case,
if no frequency 1s detected, 1t means that no displacement of
the mobile terminal 40 1s generated.

The mobile terminal 40 attempts synchronization with
respect to the detected frequencies. In step 1, information on
BA lists of different PLMNs 1s detected from signals of the
synchronized frequencies, and the detected results are
stored.

In step 1, the mobile terminal 40 determines if swappable
PLMNs are present. If the swappable PLMNs are present,
PLMN swapping 1s performed in step k. In step 1, 1t 1s
determined 11 the swappable PLMNs are the HPLMNs. If the
swappable PLMNs are the HPLMNSs, the HPLMN rescan
timer comes to an end 1n step m.

When 1t 1s determined either that the swappable PLMNs
are not present in step j or that the swappable PLMNs are not
the HPLMN 1n step 1, the mobile terminal 40 returns to step
f to restart the HPLMN rescan timer, and then proceeds
toward step g to perform the power measurement again.

The HPLMN rescan timer starts only under the situation
ol national roaming 1n case of a 2G (Second Generation)
system, but it starts even under the situation of international

roaming in case ol a 3G (Third Generation) system. As for
the 3G, the swappable PLMNs are the HPLMNs and pre-
terred PLMNs (hereinafter referred to as “PPLMN”). Here,
the HPPLMs have a higher priority than the PPLMNSs, and
this priority 1s present between the PPLMNs.

When the swappable PLMNs are selected and the selected
PLMNs are the HPLMNs, the HPLMN rescan timer 1s no
longer required, so that the HPLMN rescan timer 1s stopped.
However, when the selected PLMNs are the PPLMNs, the
HPLMN rescan timer continues to be driven, so that attempt
1s made for conversion to a higher PPLMN or HPLMN.

According to the foregoing embodiment, the mobile ter-
minal 1s adapted to store results of synchronization with
respect to frequencies of cells (1.e. a cell to which the mobile
terminal 1s assigned and 1its neighbor cells) which are subject
to power measurement under various situations capable of
occurring when the mobile terminal 1s powered on and 1n an
1dle mode. In other words, once the mobile terminal stores
information on BA lists of PLMNs other than the RPLMN
to which the mobile terminal 1s assigned, the information
can be used when search operation is carried out in order to
determine the swappable PLMNs. In this manner, when
frequency information on the PLMN of visited location (i.e.,
shifted cell) has been already stored at the mobile terminal,

the mobile terminal can perform swapping with the PLMN
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of the visited location directly without various operations,
such as electric power measurement, HPLMN rescanning,
synchronization and so on. When this swapping 1s deter-
mined, 1t 1s no longer necessary to perform such operations,
for example, electric power measurement and synchroniza-
tion.

As mentioned above, while being 1n an idle mode, the
mobile terminal collects and stores information not only
related to the PLMN to which the cell, which the mobile
terminal 1s assigned to, belongs, but also on PLMNs to
which 1ts neighbor cells belong, so that the mobile terminal
does not need to perform unnecessary operations such as
clectric power measurement, synchronization and so on
when moving to any neighboring cell (i.e., a visited loca-
tion), thus allowing for preventing power of the battery or
time from being wasted in proportion to removal of the
unnecessary operations. In addition, even when the HPLMN
rescan timer comes to an end due to movement to the visited
location, the mobile terminal can 1mmediately check
whether the swappable PLMNs are present using informa-
tion on BA frequencies updated until the HPLMN rescan
timer comes to an end, so that the time to perform the
HPLMN rescanning can be shortened.

While the invention has been shown and described with
reference to a certain preferred embodiment thereof, 1t waill
be understood by those skilled in the art that various changes
in form and details may be made therein without departing
from the spirit and scope of the invention as defined by the
appended claims.

What 1s claimed 1s:

1. A method for managing extended neighbor cells of a
mobile terminal, comprising the steps of:

a) performing initial power measurement when the mobile

terminal 1s turned on;

b) detecting and storing information on carrier lists of

BCCH (Broadcast Control Channel) of a different
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PLMN (Public Land Mobile Network) from first power
lists obtained through the initial power measurement,
and entering an idle mode;

¢) determining, after starting HPLMN (Home Public Land
Mobile Network) rescan timer 1n the i1dle mode, if the
HPLMN rescan timer 1s terminated;

d) restarting the HPLMN rescan timer to perform first
power measurement when it 1s determined that the
HPLMN rescan timer 1s terminated:

¢) detecting and synchronizing frequencies excluding
information on present holding carrier lists of BCCH of
the different PLMN from second power lists obtained
through the first power measurement performed after
the HPLMN rescan timer 1s restarted;

) determining i swappable PLMNs are present, from
signals of the synchronized frequencies;

g) determining 1f the swappable PLMNs are HPLMNs
after swapping PLMNs when the swappable PLMNs
are present, and returming to step d) when the swap-
pable PLMNs are not present; and

h) stopping the HPLMN rescan timer when the swappable
PLMNs are the HPLMNs, and returning to step d)
when the swappable PLMNs are not the HPLMNSs.

2. A method according to claim 1, wherein the step ¢)
comprises the sub-steps of:

c-1) determining if a present state satisfies start conditions
of the HPLMN rescan timer;

c-2) determining 1f the HPLMN rescan timer 1s terminated
after the HPLMN rescan timer 1s started when the
present state satisfies the start conditions, and termi-
nating operation when the present state does not satisty
the start conditions.
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